Sequential administration of camptothecin and etoposide circumvents the antagonistic cytotoxicity of simultaneous drug administration in slowly growing human colon carcinoma HT-29 cells.
We compared the cytotoxicity of simultaneous and sequential combination chemotherapy with camptothecin and etoposide, in slowly growing human colon carcinoma, HT-29 cells. Simultaneous treatments of HT-29 cells with etoposide and camptothecin produced no marked enhancement of cytotoxicity over single agent administration. This finding demonstrates antagonism of one drug's cytotoxicity over the other. When these studies were repeated in sequential treatment protocols, we observed that antagonism could be circumvented if the period between individual drug administration was separated by 6-8 h. The cytotoxicity that was observed with this approach was never more than additive and the order of camptothecin or etoposide administration did not significantly affect the extent of combined cytotoxicity observed. The protective effect of simultaneous camptothecin and etoposide exposure was not due to reduced formation or alterations in the rate of cleavable complex reversal, and protection persisted for a considerably longer period of time than DNA strand breaks. Protection correlated with the kinetics of DNA and RNA synthesis inhibition produced by either drug. Remarkably, full cytotoxic protection could be afforded by one drug over the other, in the presence of only partial inhibition of DNA or RNA synthesis (50-60%). Our findings suggest that sequential rather than simultaneous administration of topoisomerase I and II inhibitors in future cancer chemotherapy schedules will enhance cytotoxicity over single-agent administration.